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Experimental 

Crystal data 

[Ni(C 15 H 24 NSi) 2 ] 
M, = 551.59 
Monoclinic, P2Jn 
a = 10.309 (6) A 
b = 9.289 (6) A 
c = 16.521 (9) A 
p = 94.84 (2)° 

Data collection 

Siemens SMART CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.815, T m „ = 0.871 



Refinement 

R[F 2 > 2a(F 2 )] = 0.096 

wR(F 2 ) = 0.186 

S = 1.36 

2776 reflections 



V = 1576.4 (16) A 3 
Z = 2 

Mo Ka radiation 
/x = 0.71 mm -1 
T = 213 K 

0.30 x 0.30 x 0.20 mm 



7488 measured reflections 
2776 independent reflections 
2446 reflections with / > 2a(I) 
R iM = 0.061 



166 parameters 

H-atom parameters constrained 
A/w = 0.63 e A~ 3 
Ap^ = -1.22 e A~ 3 



The title compound, [Ni(C 15 H24NSi) 2 ], is a homoleptic metal- 
^-azaallyl centrosymmetric complex containing two azaallyl 
ligands bound in an ?7 3 -manner to an Ni 11 atom located on a 
center of symmetry. The overall coordination about the Ni 11 
atom is square-planar. The C and N atoms of the azaallyl 
group are sp 2 -hybridized. The uneven Ni— C and Ni— N 
distances [2.045 (5)/2.060 (6) and 1.916 (5) A] are influenced 
by a steric hindering effect from the nearby benzene ring. 

Related literature 

For metal-mediated reactions, see: Blystone (1989). For 
related 1-azaallyl complexes including some main group 
elements and transition metals, see: Avent et at (2004); Caro et 
at (2001); Hitchcock et at (2000). For related cobalt-^-allyl 
complexes, see: Yuan et at (2007). 




Data collection: SMART (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

We thank the Natural Science Foundation of China (grant 
No. 20772074). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JJ2080). 
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Comment 

Metal-r| -allyl complexes are well known to play an important role in many metal-mediated reactions (Blystone et al. , 1989). 
Lappert and co-workers have prepared a variety of 1-azaallyl complexes containing main group elements and transition 
metals (Avent et al., 2004; Caro et al., 2001; Hitchcock et al, 2000). Recently, Yuan and co-workers have prepared related 

Cobalt n A 3 A -allyl complexes (Yuan et al, 2007). As part of an subsequent investigation of metal-n -azaallyl complexes, we 
have prepared the title complex, [Ni(C3oH4gN2Si2)2L (IX 

The title compound is a homoleptic metal-n -azaallyl centrosymmetric complex containing two azaallyl ligands bound 

1 TT 

in an n manner to a Ni atom located at the center of symmetry, thereby, forming two nonplanar 4-membered rings, 
N/C8/C7/Ni (Fig. 1). The dihedral angle between the N/C7/Ni and C8/C7/Ni planes is 49.0 (3)°. The C and N atoms of 

the azaallyl group are sp 2 - hybridized with the N — C8 bond [1.355 (7) A] showing double-bond character. The uneven 
Ni— C7, Ni— C8 and Ni— N distances [2.045 (5), 2.060 (6)A, and 1.916 (5)A] are influenced by a steric hindered effect 
from the nearby benzene ring (CI — C6). 

Experimental 

All manipulations were carried out under argon or in vacuo using standard Schlenk techniques. The title complex was syn- 
thesized according to literature methods (Hitchcock et al, 2000; Avent et al, 2004). To a solution of trimethylsilylmethyl- 
tolulithium (6 mmol) in diethyl ether(20 ml), tert-bxAy\ nitrile (6 mmol) was added at ca 273 K and the solution was stirred 
for 15 min and then for 5 h at room temperature. To this solution, NiCl2(3 mmol) was added at ca 200 K and the suspension 
was stirred for 15 min and then for 5 h at room temperature. The mixture was filtered and the filtrate was carefully concen- 
trated under a vacuum until yellow crystals of the title compound appeared. 

Refinement 

All H atoms were positioned geometrically, with CH = 0.96- 0.98 A, CH3 = 0.96A and refined as riding, allowing for free 
rotation of the methyl groups. The (7j S0 (H) values were set at 1.18-1.21 C/ e q(CH) or 1.5(7 e q(CH3). 
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Figures 



Fig. 1. View of the title molecule showing the atom-labelling scheme. Displacement ellipsoids 
are drawn at the 30% probability level. H atoms are omitted for clarity. The symmetry operat- 
or for i is -X, -Y, -Z. 



Bis(ti -2-ferf-butyl-1-trimethylsilyl-3-phenyl-1-azaallyl)nickel(ll) 



Crystal data 




[Ni(C 15 H 24 NSi) 2 ] 


^(000) = 596 


M r = 551.59 


D x = 1.162 MgnT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yn 


Cell parameters from 1405 reflections 


a = 10.309 (6) A 


6 = 2.4-26.7° 


6 = 9.289 (6) A 


li = 0.71 mm 1 


c= 16.521 (9) A 


T=213 K 


(3 = 94.84 (2)° 


Block, yellow 


V= 1576.4(16) A 3 


0.30 x 0.30 x 0.20 mm 


Z = 2 




Data collection 




Siemens SMART CCD area-detector 


2776 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


2446 reflections with I> 2c(I) 


graphite 


Rint= 0.061 


cp and co scans 


©max = 25.0°, 9 m j n = 2.3° 



Absorption correction: multi-scan , , 

n — —12 — >9 

* = -9-»ll 
/= 19— >19 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[oVo 2 ) + (0.0426P) 2 + 3.0952P] 




(SADABS; Bruker, 2009) 
T min = 0.815, T max = 0.871 
7488 measured reflections 

Refinement 

Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.096 

wR(F 2 ) = 0.186 
S= 1.36 
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2776 reflections 
166 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Apmax = 0.63 e A~ 3 
Ap mi „ = -1.22eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Si 
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0.6959 (2) 
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CI 


0.6907 (6) 


0.2919 (7) 


0.0403 (4) 
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C2 


0.7162 (8) 


0.1682 (7) 


-0.003 1 (4) 


0.0461 (18) 


H2 


0.6477 


0.1078 


-0.0208 


0.055* 


C3 


0.8420 (9) 


0.1330 (10) 


-0.0205 (5) 


0.067 (3) 


H3 


0.8575 


0.0502 


-0.0498 


0.080* 


C4 


0.9421 (9) 


0.2215 (11) 


0.0060 (6) 


0.071 (3) 


H4 


1.0265 


0.1984 


-0.0052 


0.086* 


C5 


0.9199 (7) 


0.3447 (9) 


0.049 1 (5) 


0.057 (2) 


H5 


0.9887 


0.4047 


0.0670 


0.068* 


C6 


0.7934 (7) 


0.3781 (7) 


0.0655 (4) 


0.0404(17) 


H6 


0.7783 
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0.0944 


0.048* 


C7 


0.5535 (6) 


0.3120 (6) 
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0.0288 (14) 


H7 


0.4961 
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C8 
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C9 
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0.4838 (9) 
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0.063 (2) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 
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r^A c^i in 
C4 — C3 — H3 


1/0. 5 


r^l m 

Cz — C3 — Hi 


12U.5 


r^i r^/i r^c 
C3 — C4 C5 


izo.y (o) 


r^l /-M tt/1 

C3 — C4 H4 


1 1 Q 

ny.o 


C5 — C4 H4 


lint 

i iy.o 


r^c r^/: 
C4 — C5 — Co 


ny.i (o) 


f^A r^z T-T^ 
C4 — CD — Hj 


1 m ^ 

IzU.j 


z" 1 ^ 

Co — CD — Hj 


1 in a: 
IzU.j 


n r'z. 

C 1 — CO — C j 


I'll Q /*r\ 

121 .0 (I) 


f^C U/i 

CI — Co — Ho 


11(1 1 

ny.i 


r^c tj£ 
CD — Co — Ho 


ny.i 


r^Q f^n r^i 
Co — C / — C 1 


1 1Q 1 
lZO.1 (D) 


r^Q f^n m; 
Co — C / — JN 1 


/;n i n\ 
oy.i (i) 


CI— C7— Ni 


102.8 (4) 


C8— C7— H7 


114.7 


CI— C7— H7 


114.7 


Ni— C7— H7 


114.7 


Symmetry codes: (i) -x+\, -y+\, -z. 





ol — C13 — H13B 


ioy.5 


U 1 1 A n 1 TJ1 ID 

H 1 3 A — C 1 j — H 1 its 


1 nn c 


ol — C13 — H13C 


1 nn c 


H 1 3 A — C 1 3 — H 1 3C 


1 nn a: 

iuy.5 


H 1 3B — C 1 3 — H 1 3C 


1 nn a: 

iuy.5 


SI — C14 — H14A 


1 nn at 

iuy.5 


c; r^i a ui ad 
ol — C14 — H14B 


1 nn a: 

iuy.5 


UI A A /^1/l UlylD 

H 1 4 A — C 1 <H H 1 4B 


1 nn a: 

iuy.5 


c; 1 A HI AP 

ol — C14 — H14C 


1 nn a: 

iuy.5 


U 1 /I A 1 A UIA/ 1 

H 1 4 A — C 1 <H H 1 4C 


1 nn a: 

iuy.5 


H 1 4B — C 1 4 — H 1 4C 


1 nn a: 

iuy.5 


Si— CI 5— HI 5 A 


109.5 


Si— CI 5— HI 5B 


109.5 


H15A— CI 5— H15B 


109.5 


Si— CI 5— HI 5C 


109.5 


H15A— CI 5— H15C 


109.5 


H15B— CI 5— H15C 


109.5 
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